in the plasma membrane that allows the sperm to Accepted: November 19, 1999 undergo the acrosome reaction, which enables sperm penetration through the zona pellucida (1-3). The ovi- 
Healthy fallopian tubes from women undergoing hysterectomy were collected into mixed medium consisting of (1:1) DMEM:F-12 medium and Ham's F-10 INTRODUCTION (Beit Haemek, Israel) containing streptomycin (100 g/ml), 10% fetal calf serum, and L-glutamin (4 mM). Capacitation is an initial and necessary step before Tubes were taken to the laboratory within 30 min of fertilization. This process constitutes a set of changes removal. The ampullary region was dissected out in a laminar flow cabinet, opened longitudinally, and the 1 Bnai Zion Medical Center, Faculty of Medicine, Technion, Israel inner lining gently scraped to dislodge epithelial cells.
well tissue culture plate (Flacon, NJ), and incubated compared according to Student's t test. AP value Ͻ0.05 was considered statistically significant. at 37ЊC in 5% CO 2 in air. The plates were left undisturbed for 5 days to allow the attachment of the cells to the bottom of the wells.
RESULTS Sperm Preparation and Analysis of Sperm
The primary culture of human tubal ampullary cells Function consists of two types of cells, the ciliated and the Ejaculates obtained from 14 male partners of women secretory cells. After 5 days of culture a complete undergoing in vitro fertilization (IVF) were evaluated monolayer was formed in each of the wells, and we immediately after liquefaction. Sperm concentration, could easily observe the ciliated areas in vigorous motility, and straight line velocity (VSL) were micromotion under light microscopy. Motility and velocity scopically assessed according to the World Health values for sperm exposed to control medium and Organization (WHO, 1992) standards. The motile human ampullary cell culture for different incubation sperm was separated by 49.5-95% of isolate (Irvine periods are shown in Fig. 1 ). The percent of sperm Scientific, CA) and prepared in human tubal fluid motility was not significantly different between any (HTF) medium supplemented with 10% synthetic of the cell culture wells and the control medium at 0, serum substiute (SSS) (Irvine Scientific, CA). Two 2, 6, 24, and 48 hr (culture: 82.7, 80.1, 80.9, 79.6, microliters taken from both experimental and control 76.9%; control: 83.3, 80.6, 80.5, 79.3, 76.5%, respecwells after 2, 6, 24, and 48 hr of incubation was placed tively). The velocity of the sperm was not significantly in a Makler counting chamber and analyzed by direct observation for survival (% motile) and for VSL.
Hemizona Assay
For the hemizona assay (HZA) we used 72-hr-old unfertilized human oocytes. The oocytes were stored in small plastic vials containing 0.5 ml of 1.5M MgCl 2 , 0.1% polyvinylpyrrolidone, and 40 mM Hepes buffer (Sigma, St. Louis, MO) and stored at room temperature (23ЊC) for up to 30 days. Before the assay the desired number of oocytes was removed from the salt solution and rinsed several times in HTF medium (Irvine Scientific, CA) supplemented with 10% SSS (Irvine Scientific, CA). The oocytes were dissected into nearly equal halves by Narishige micromanipulator (Narishige, Tokyo, Japan). One hemizona was coincubated with the patient's semen from the coculture, while the matching hemizona was incubated with the sperm of the control group. All assays were done with 100-l culture medium droplet containing a final concentration of 5 ϫ 10 5 /ml motile spermatozoa. The hemizona and the sperm were incubated in HTF medium ϩ 10% SSS for 4 hr at 37ЊC in 5% CO 2 in air. Each hemizona was rinsed five times in HTF medium by pipetting to dislodge loosely attached spermatozoa. The tightly bound spermatozoa were counted under phase contrast microscopy (magnification ϫ200). throughout as mean Ϯ SD. These parameters were different between any of the cell culture wells and the thawed specimens, but further investigations are needed to determine whether coculture with ampullary control medium at 0, 2, 6, 24, and 48 hr (culture: 33.3, 32.6, 32.1, 32.1, 30.1 m/sec; control: 33.4, 32.6, 31.5, cells will significantly increase sperm binding in men with impaired fertility. 32, 30m/sec, respectively). In both groups a significant decrease in the motility and velocity was observed In summary, exposure of human spermatozoa to human ampullary cells culture significantly increases after 48 hr of incubation. In the HZA the total numbers of sperm cells binding to the zona pellucida were sigsperm binding in the HZA and does not enhance its motility and velocity. The data presented in this study nificantly higher in the coculture group (35.4 Ϯ 7.7) compared to the control group (18.6 Ϯ 2.3) (P ϭ introduce a novel approach to improve the binding competence of sperm to the zona pellucida. 0.011). using this coculture system seems to be a promising Development 1989; 106:303-312 approach to enhance the functional quality of the 13. Maguiness SD, Shirmanker K, Djahanbakhch O, Gru dzinskas sperm. The coculture system may be of particular use
DISCUSSION
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